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This invention relates generally to electronic 
hygrÇmeters, and more particularly to an elec- 
tronic psychrometer adapted to provide a sensi- 
tive and direct indication of relative humidity. 
It is well known in the art that one definition 5 
of relative humidity is the ratio of the quantity 
of water vaporin the air fo that quantity which 
would saturate the air ai the existing tempera- 
ture. Similarly, relative humidity is also the 
ratio oï the pressure or quantity of water vapor 10 
present in the air fo the pressure or quantity 
of saturated water vapor at the existing tem- 
perature. 
In the conventional psychrometer method of - 
measuring relative humidity, a dry bulb ther 15 
raometer is used fo measure air temperature and 
hence indicates the quantity or pressure of water 
vapor required to saturate the air. A wet bulb 
thermometer wfll indicate the amount oï water 
vapor presently in the air. Since the retapera- 20 
ture drop required fo produce saturation from 
a given moisture content is different for every 
dry bulb temperature ïeading, separate calcula- 
tions of relative humidity must be ruade for every 
possible combination of tempeïature readings. 2,5 
This is an awkward means of computing relative 
humidity and is hot easfly adapted fo automatic 
calculation. 
If is an object of this invention fo provide a 
system for producing a direct indication of rela- 30 
tire humidity. 
It is another object oï this invention fo pro- 
vide a simple electronic system for automatically 
determining relative humidity. 
If is another object of this invention fo pro- 85 
vide a novel method of determining relative 
humidity, and apparatus for carrying out the 
saine. 
If is .another object of this invention fo pro- 
vide an electrical circuit suitable for use as a 40 
psychrometer and the like. 
Other objects and ïeatures of this invention 
wfll be apparent ïrom the following descriptions 
and accompanyin drawing, in which the single 
figure portrays an embodiment of this invention 45 
in schematic diagram representing standard ele« 
ments by blocks. 
Briefiy, this invention provi.des a simple and 
direct indication oï relative humidity by gen- 0 
erating first and second signal ïrequencies pro- 
portional, respectively, fo the logarithm of the 
water vapor pressure actually present in the air 
and the logarithm of the saturated water vapor 
pressure of the air and thereafter indicating rela- 5 
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tive humidity as a ïunction oï the ïrequency dif- 
ference of said first and second frequencies. 
In the preferred embodiment of the invention 
the first and second signal ïrequencies are gen- 
eïated by separate oscillators whose frequencies 
of operation are held responsive, respectively, te 
the action oï wet and dry bulb thermometers. 
The wet bulb thermometer is arranged fo deter- 
mine the a.bsolute quantity oï moisture in the 
air without reference fo the existing air tem- 
perature by preheating the air measured by said 
thermometer fo a fixed temperature. The oscil- 
latoï circuit controlled by the wet bulb thermom- 
eter is marie fo change ifs ïrequency in a log- 
rithmic ïunction of the vapor pressure presently 
in the air. The dry bulb thermometer is arrnged 
to determine the saturated water vapor pressure 
and the oscfllator circuit if controls is arranged 
fo shift ïrequency as a logarithmic ïunction of 
the saturated vapoï pressure. Thereaïter the 
two signal frequencies are heterodyned fo pro- 
duce a frequency difference which is equivalent 
to the ratio of the water vapor actually present 
in the air fo the water vapor pressure of saturated 
air, or in otheï words, the relative humidity. 
leferring now fo the drawing in detail, air is 
drawn into the intake ! oï  constant tempera- 
ture air heater . The air is then drawn through 
a suitable conduit for air  into a constant veloc- 
ity blower 4. The suction provided by said 
blower may be used fo draw the air inte the 
heater 2 as well as through the pipe  fo blower . 
The output orifice  of said blower is suitably 
arranged fo direct a stream of the heated air 6 
at a fixed temperature upon a suitable controlling 
device such as a thermostat  and upon  wet 
bulb thermometer $. Then, since the wet bulb 
thermometer $ is subjected fo a fiow of air at 
fixed temperature, the reading of the thermom- 
eter $ will be directly proportional fo the quantity 
or pressure of water vapor presently in the .air. 
Said thermostat is tied to the constant tempera- 
ture air heater  to provide a controllin means 
for maintaining a fixed air temperature, such 
as 80 ° Fahrenheit. A relatively high temperature 
is preferable to a lower one because if produces 
greater variations af the wet bulb thermometer. 
Said wet bulb thermometer 8 is used, as here- 
in fllustrated, as the core of a tuning coil in 
any suitable type of oscfllator circuit as de- 
scribed and claimed in my copending applica- 
tion, Serial No. 732,365, filed Match 4, 1947, for 
"lYIercurial Column Ccntrolled Inductance" and 
new U. S. Patent No. 2,491,486. As here shcwn, 
it is axially inserted in the grid ccil  of a re- 
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generative oscfllator, it being understood that 
other known types of frequency control could 
be used if desired. Said grid coil 9 is loga- 
rithmically wound so that the change of induc- 
tance produced by a change in the height of the 
fluid column of the thermometer will vary log- 
arithmidally with said change in fluid column. 
The osillàtion frequenCy of the circuit will then 
vary logarithmically with the temperature of the 
thermometer bulb. The thermometer should 
be inserted in such manner that the top of the 
fluid column will always be within the c6il. 
A dry bulb thermometer I, readflig he nor= 
mal unheated temperature of' the air, is similarly 
inserted in a logarithmically wound C0il 12 of 
another oscillator circuit. Said second oscil- 
lator circuit may be identical fo said flrst oscil- 
lator circuit. As shown in the drawing, each 
thermometer containing cofl, 9 ànd 12, is .hunt- 
ed by a variable capacitor, 3 and 14. By this 
or other tuning means, the operating frequency 
hand of thé oscillators may be seiected. Sinals 
frorïi each of said oscillators are beat together 
in a,n suitab!e mixing device ! 5 such as a multi- 
grid vacuum tube amplifier circuit. The output 
frequenc of said mixer ! 5 is the difference fre- 
quenc between said thermometer control!ed os- 
eillators and is a lògarithmc representation of 
the relatiVe humidity in accordance with the 
ratio deflnition previously discussed. Said mixer 
output frequency is tlien detected, such as by 
a frequëncy discriminator circuit . Said dis- 
criminator Circuit will have a direct current out- 
put Varying in magnitude directly with said beat 
frequency. OEhis direct current may be applied 
to an indicating devic such as a meter  hav- 
ing a logarithmlc cale calibrated in terms of 
relative hunidity. 
Atthough only limited and specific embodi- 
ments of this invention have been herein dis- 
c!osed and described, if is fo be understccd that 
they are meïely illustrative of this invention and 
modifications may, of course, be ruade without 
departing ïrom the spirit and scope of the in- 
vention as defined in the appended claires. 
The invention described herein may be manu- 
factured and used by or fer the Government of 
the united States of America ïor governmental 
puposes without the pàyment of any royalties 
thereon or therefor. 
What is claimed is: 
1. An electrical psychrometer comprising wet 
a.nd dry bulb thermometers, a first means in- 
Cluding an oscillator operative to change its 
frèiuency as a logarithmic îunction of the 
height of the fiuid column oï the dry bulb ther- 
-mometer, a second means inc!uding a econd 
oscfllator opërative to change its frêquency a 
a logarihmic function oï the height of the fluid 
cëlumn of the wet bulb thermometer, detecting 
nieang fed by said first and second means oper- 
ative fo detect the difference between the re- 
spective frequencies thereof, and indicating 
means operative to indicate said difference fre- 
quëncy in-terres of relative humidity. 
2. An electricat psychrometer comprising wet 
and dry bulb thermometers, a flrst means in 
cinding an oscillator operative to change ifs 
fequency as a logarithmic function of the 
hëight oï the fluid column of the dry bulb ther- 
m0meter, a second means including a second 
oscillator operaçive fo change its frequency as a 
logarithmic ïunction of the height of the fiuid 
column of the wet bulb thermometer, hetero- 
dyning mean 0perative o produce the 
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4 
quency difference between said flrst and second 
oscillator, and indicating means operative re- 
sponsive to said frequency difference to indicate 
relative humidity. 
5 3. An electronic psychrometer comprising, a 
flrst oscillator, a wet bulb thermometer the fluid 
coIumn of Which is operatiVely arranged with 
said osciltatof to IogarithmicalIy control the fre- 
quency thereof, a second oscillator, a dry bulb 
I0 thermometer the fluid column of which is oper- 
ative fo vary logarithmically the frequency of 
said SeCOnd oscillator, blower means including 
an ir heater adapted to subject said wet bulb 
thermometer fo a specimen of atmosphere at 
I5 a i0redeemined emperature, detecting means 
fed by said first and second oscfllators operative 
to detect the frequency difference therebetween, 
and indicating means operative fo indicate said 
difference frequency in terms of relative hu- 
20 midity. 
4. An electronic psychrometer comprising, a 
flr.t oscillator, a Wet bulb thermometer oper- 
tively associated with said oscillator fo loga- 
rithmically vary the frequency of said oscillator 
25 with the height of its fluid column, a second 
cscitlator similar to said first oscillator, a dry 
bulb thermometer operatively associated with 
said second oscfllator fo vary loarithmically the 
frequency of said second oscillator with the 
30 heiht oï its fluid column, blower means includ« 
ing an. air heater adapted to subject said wet 
bulb thermometer to a specimen of atmosphere 
af a predetermined temperature and velocity, 
heterodyning means operative fo produce a fre- 
35 quency difference between said first and second 
oscillators, and indicating means responsive fo 
said frequency difference for indicating relative 
humidity. 
5. An electronic psychrometer comprisin, a 
40 first osciHator, a wet bulb thermometer oper- 
atively associated with said oscillator to loa- 
rithmically vary the frequency of said oscillator 
with the height of its fluid column, a second 
oscfllator similar to said first oscillator, a dry 
bulb thermometer operatively associated with 
45 said second, oscfllator fo vary logarithmically the 
frequencT of said second 0scfllator with the 
height of its fluid column, blower means includ- 
ing an air heater adapted to subject Said wet 
bulb thërmometer fo a specimen of atmösphere 
50 af a predetermined temperature and vel0city, 
heterodyning means operative fo produce a fre- 
quency difference between said flrst and second 
oscillätors, and indicaing means including a 
ïrequency discriminafir responsive fo said fre- 
55 quencT diffm'ence for indicating relative hu- 
midity. 
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